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nie present mvention relates to a fiushable fibrous structure that is particulariy useful as a disposableussue pr«iuct ^<^,?'^^.^^^^^'^' 
(ee SS^^orbent articles such as catamenm^ ^^'^?:''''^'^f^%n^Z 
ti::S^^s^ctmc that has an in^ wet tensile strength of at least about lOOg/in. and a disposal wet tensile ^^^S* f^^^^ 
totSm 30^n STention also relates to absorbent articles comprising the fibrous structures, and metiiods for makmg the stmctur^;. 
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FLUSHABLE FIBROUS STRUCTURES 



The present invention relates to flushahu ru 

^'^''"''"'T'P"rT|trnp-iMI|nn 

strength is a (j^ * b] 
-•nt.n ^eir inte^-^ ^Z^l.T^Z'^:: '^^^^^^ ''''' 
Such products include toilet and facial tZe '''^'^ •"^«"^ed use. 

-Pe. and adult incontinents. .n!!! ^ CJr' ^ ^^"'^ " ~ ^ 
and tampons, and the like. ^ '"^^ ^ ^^'"^ napkins, pantiliners 

-^t ^e^lJlltdt^^^^^ - ^o. p...„, 

in pape. p^^^ts with pelanel t l^^f ^^^^ ^"^^ -^^-es have 
aqueous medium retains a substantial ponion of • P'^^"* an 

7^ Of this inCde urea-^ " ^r;^' ^--^ - .me. Bxempla. 

polyamide-epichlorohydrin resins. Such resins exhlTr "''""'"^"^"""^'^'^hyde resins and 
P-sence of excess water. ^"gth decay, even in the 

However, pennanent wet streneth • 

Mitie, o, privaK septic •» 
« «»ul, if ft. p^„^ ^ ^^k'"'. n.« ... elogging of .hese sys,e„„ 

""Pone.^. ^ J" ^» ™^««e„ ,o p,.vid. p.p„ p^„„ 

-«ci« i„,.^^ ^ ; « "^^--l P^d.. c«™po„„^ ^ 

*)3uch d»,«.e,„,^,,^ ;;^7 - is i„ , 

"sueesttd. Fo. example. v,n„usapp™.el,es suggest 
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de^ofw« s^^, J, ven p.d«. ,av,„, va^i„, 

-i-b,. i„ ^ ^ J body fl„id, „„de„ ^.e,, 

I> » Wo„ an „y„ of °f ^l"""^ liquids. 

Of ™^ .„oo„„„^ J ^ ^-y rapidly i„ ^ 

^^^-------^-.-Ctrra::::::-^^ 

Pressm invention relates to (1„,I„H. 
--i". Of at laaa, about m ^u, ^ .T^' ""^ "^g a. in-nse w« t«ite 

'^^-ionsp«i«eaiiy„,t:«r^^:r''°'^^°'"°*"^^ 

n.p„,y™,,. ^ j„ *uL """^ 

".-ecus fluids enconnt^ed in us^ " "'"■^'^ ""'"I"' 

™~ i» » .ypica, sanita., " ^Y"-" ««ss .atot, sncl. as d.. 

' " """^ "^"g the fihous stntctnres. 

^G. 1 IS a top pJan view of a v 
Clearly s,to„ 



wo 99/27186 

PCT/US98/2S078 



FIG. 2 is a cross-sectional view nf ft. 

2. napkin of FIG Itek^n . 

' along section line 2 

As used herein the term "* 
mtatea,23'C. ^"IfeB solm™, fo, 2 

Presen. invention relates to flnsh,h]. Bi, 
»»-g«. of at leas, about ,00 M„ plft'^ "« "e-iie 

---."g the p^eodures set fonfc i„ ^ rj^l " "^^^ - 

P-P«ing these f„.Hab,. r.^ ^^^^ ^ "^"^ P„fe„ed „ateHa,s fot 

P-fen^ ~ eo»pHse an. a Z^^^ 1" •I'- 
PPlymerandasait. "^"^ """"'fe' -«eri.l eo^prises a 

*■ Binder r^p„.,j„„ 
In one prefened embodiment of ,k. 
Sb^us stmctt^s comprise,, s.,,^ -en-i™. d,e binder compo„,„ of 

to as -PVA-, and one or^^^ZT ft^-^ 
-™.onpr«.o,is.po,,i„,J::;~ *Mes. ^s 

. f°'^Ma,cobo,s^,i,,i.^^^^';^;'7'-^"''-"-a-PVAA^^ 

" *e textile and paper arts, and a,, avaiile 1 " "^'"^ «»" lcno«, 

mannfaotured by Hrst pZ^nTrr" ' 

'^'~"«-™ol-.ar„ei^t,td:Z: va, i„ de^e of 

m>m .bat are converted to byd,<,xy, groups! T ■ """"" 

available baving a degree of l„d„„ysis of aL„ 8^ "^'^ - 

«««of99%. "'"""'^'■"'"S""!'^ of hydrolysis in 

Prefened iimctionalized polymers i.»fi 1 ■ . 
"A "«rial ,„ be aceta,^ has a Ig„e ^^v^ " """" ^ *e 

8- Of hydrolysrs of at leas, about 9S%. „„„ 
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at ieast about 97% ctni ^ 
ft. PVAA. '°'"°'™~""''«">"-"<'i«o»s during f„™„io„ of 

-„rprf:r:L~r^^^^^^^ 

PVA, U,c aldehyde startag material ett ,„ . , ""'S^' "f 1» stantog 

Also, wid, od„, ^i„^ 2r ! I'^^" °' 

™«n-.l increase. d,e ,i„.„se Jj^^- "^"^ ' VA s«„i.g 

~o. Of a given Pvlt^t d"""^'' *« ^ o 

»f routine expe„„,«^„„ «e sneng^ , , „„„ 

■^l-duc^ as is discussed beiow "'""^ P- "y U,e end-use of 

"olecular «igk, of ^ '*'»°'- <" i^ner.,, a. higher d,e average 

fibrous subs^re comprising *e binder Ts.l T °' ^ 

v.»osi.y PVA), and *„ lower viscosity PvT^m b " ""^"^ 

However, ttis does not toi, the sc»» of ^e " '"^ <'«i™' PVAA. 

PVAAs. ^ of -low molecular «,igh, 

As indicated, to obtain the prefened PVAA ■ , . 

-Via a sub^iu^ted or u„sub«tiLed C, C.^ " """^^ is 

*M.s. Whe,. the aldehyde is substil? ' ' " ' ""^ "o- such 

Pr^fened is where the aldehyde has ^ 2 TT"^' ^ 

»o™ 2 to 5 cart„„ at»ns. more p^faably fi„m 3 ,„ 4 
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carbon atoms. Soecifin «^ .* . . 
in general, the PVAA mo+^ • . 

Another preferred cJa<!Q i 



9=° i=o 



wherein 

(a) xis> I; 

(b) y is > 0; 



R-N j[3 



(d) when y is 

Inferably r4 J " " ^ "C^ alky, and r5 fe c, .n , 

« 2) and R. .d R'tl^Cl 

"™'''''^'>'R'»C,-C3^,,„,r',,;;_^_^-^^^';|^' C,-C3 a,ky,. 

In those instances where r6 i>7 ^ 
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omng to ionic bondin. mih tk, „■ ■ 

/ »'"'=""°"l>ewM-e,KlofU,ep,pcr„^i„„ ^"^li. Polymers of tl,is 

»^-«e f„™,.». poU^^t; - »P-.e step 

« fonh betaw i„ s.ci„„ V,. »« "-polymer t,„,.„ ^ 

p.od^ ^ -^J- , such i. 

diva,™ c„-<^ co.pnsi„j 

^™-<»Pho.p,„». ,„d„,^.,„,t^:"^^*; T"" ^'-^ 

ciMttandsodiumsulftK. i-dude pott^ium 

Because the level of salt j j- 
-■-orsa,..e,„^,,,^;~~--ln.„..„e.s„„^,^ 

'"^"■"^-"f *cp.od«c«„pHsi„gt^ t'^"' -^"^"'"-^ in 

-»^.»icle, ^l«ive„,i^,,a,.ieve.:ar:l;:r""- ' "-'^ ^ » 

B- Fibers 
The binder composition is usefi.l fi,. • 
°f paper a-d paper p^.,, ^ J^^^rr"' '"""'^ <° ' vaHe., 

'^*n^sa.d„o,dedp,„..^::::,„^;^^ 
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Applicable ^ ;P"^^ Oen.™^, ^ 

5>-** ^.^e* „ «^ ^y*«/c pollen, 

pol^a^ides. „yb„, Z2 , °*-™«alss„=h.s 

--^«o„. Of .e 

The fibrous structures of the 
" « Which, after addition of »al, iead^ . !!T'r' ' "» 

*"^'°-^*8«b.r.a«„,*o„*eh,^ ""^'"^•'"•^i.iiher 

ITie fibrous structures of th^ 
impo™. aspect however 7™°° » » vaHe^ of ways 

Tha. i. While .e pJl^-^l^r iThe" ^ ^""'^ ^ 
*«ed Prior „ i„^„,,„„ „ =^ a*l«<l ^.taeously. «,ey should „o, he 

^''"-■^---^--pnorr.d^rrc""^""'^'--^-- 
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In general, the polvmer . u- 

Th"s,ttMM,e„,„fa,j *''>'1»»y"8 or printing. 

P-Pamnon of pap„ p^„„ ' «-». i«.ve been ^ 'J^ 

' ^ '» w.^. o.cz:r. -""^ ■^■■-"'^ 

component is 
'°'*"'«^'«-'<>"«f*«POl™,ero.„ 



wo 99/27186 

PCT/US98/25078 



-9- 



the fibers of the fijmish In th 

.R=SanlJe»„fw|,a|,„^ "'»"'»')™er blend has dried 

polymer addition. „ „„e e„,^^ ^ ("""i* «P»a.ely, 

"1 a temporary wet strength comno.:.- ^« Poiymer can then 

■•"PO-^ w« s«„g* .to™.. Such <^ '"""^ *° >-P^ 

-b.e,„..h,.a.,ia,,,dis.,vi„,.h.zT;::r''' • 

•^''«P'»videhi8he„ev.„ofi„!^t„ T '""^ ""'-"^ =P"y«8) 
-•-<<».h^pap.,„a.in,pJ:"*""''"^*^"^-Wv..o.™an,«,,vI^o 

^-?:-::::--^»-..eo..^^ 

incWin, d„ ....n^. ^1^^.^ - -n^h. and option.,; o-.^ 

'"f^ w,l, ^ioaa, ^ ™ «• Objects o, d,. invention, 

•»*»t ,0 weight % of thepo,y„,e, based onTT t ""^'^ "b""' ' «eigh, y. 
""•POPen. of an abs™be„ aft^te). (e*, a tissne p™,„„ „ , 

rr=::~t:tr^^^^ , 

binding between d.e p„,„„ J"* »*°;P"<'n of *e p„,^„ ^ 

r <'"«bet bonds ate fol^' ^ 11^ "-'"P^ via the 

-conventional o»n.e,oial paper ntaiUng i^i^I t " '"'^ 

■^6 tae (oonventfonall, less d„, 4 ' ""^ """^ P^^ 

'"«ls Of wet sttengd, ,„ develop be inceased to enable signTfiean, 
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The fibers and the oolvm,. 

^ 0^ product U,a, is being Hydrolysis of tto p„|y„,„. 

«.e~8.orfto„.bo„,5X„aboj,X ;X.7;" '-"^^^ 
<M«s,W.fa.lly.oc™sa„,„,igj, ''"""""""■"■'•'I'i'veft.dKi^dl.v.lof 

•r'^J -i^ -apHns. pa».,i„. IT^T ^ " "^'^ 
^terbentArticJes 



r""'-'»*-^>«».>nd,„o.sp.irJ^ter^:^'"''''»^---d.oaW 
P-xrn,,,, ,„ ft. body of ft, .„ absort, 1 "'""^ ^ 

*. body. n. «™ -abs^^, -«a." *e various oxuda^s discharged ^ 

-«^"ap.i„s,i.,co.^,„,^;^:;-;^"-'-*diap.„,.^^^^ 

tenn "dis^sabic- is used berei, ,o de^l \ " ^^'^ """"^ d.^i„,s T» 

" " "y co^paUbie „a.4 A C^t^ ~ " ""P^-d of 

whicb f™„od as a sir^ie J^J^ ™* absorbed 

Wderandpad. "^P"" "."".pulalivc parB such as a sq»„«c 

A preferred embodiment of o v 

J-doftorvagCaidischarg^ »^ — fluids 

d«.c« Which r^idc pa,„,„y wifti. p^.'^ !f ^ ^ 

scop, of ftisi„„™io„. frshouidTl'eL T. " ^ 

•b«rte„t articles such 
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^ diapers, incontinent pads and th I•^ 

" ■« be u,«ias<«,<, aa, a„ _ .. . ^'"^ """'s. »d the like. 

San.^O' napkin ,„ „, ^ 't^'"^ "* »„fiium,i„n. 

« 10^ The fi,« s».ftce lOa i„,«rf^ ,„ J"™ ™- ' ft^ ^ 

".-de.,„^p,^a.J«e„,.7e '" " °° * 

v-^a. P'- w^io. bisect a Cg.. app„„„a«„ ^„,, „^ 

f " : ' - --"on Which iies l^J^ " "'^ "^"^ ^ '---"Seahie Z 

» a PTiphe-y 20 Which i, define, hy o^cd t -P'* 
long.«,dinal edg^ („, al I '""^ ""P^" '» which 

"""""^-■•^napkinio^X.^' '"T' '--^ «■= 

»c-pr.sesa,i,„idpe„i„„,^^^ »-Assho»n„H^ 

™P»v-» back^ee. ,3 J„i„a, mT^ ZI Z^'^'^'^'^'^^^o... 

^ ^P^ee, ,2 and d. back^hec^td f ^ - " p„s,.„„ed 

P».«oned between d,e „p^^ ^ -«>"<'«0' topshee, „, 

napkin i, i, ^ ^ Tolt '^■■"■'^ '■-'abiii^If ^ 

"-table nazals. be con,prised 

sankaiy napkin 1 0 r 
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ind»d/„g, „o, Itai^a ,0 helping „ ^. 
"^sp^ty. SMita,, „apki„ secured to the 

FIG. 2 is a cross-seclion^ view of to smitary „oti„ in , i 
flO. I. As can be seen in FIG 2 Ae w, """S «cio„ |i„e 2-2 of 

R-ovabie „,.ase ,ine„ 27 cove, to J^'T- *« 
«i„g„as»faco*.,*a„toc,.«tZIr"?"" ^ 
T*e.opshe..,2baa,f,„,s„rtacrrarr 

-^n fcn, to .opshce. .0 to .c„isi.„„ .a^, '"'"f"" >5 » promote fl„id 
'5 is position., „ ; J»= -ond surface ,5b of to acuisiUon 

at«o,b«„ co„ or fluid slorage layer ,4 , ' n' ^? ^"^ '° of an 

— i.e secid r r""" - » 
.»--■^■tr:r:i:t:r - 

<t= ".pshee, 12 and i„„ """'"'-S -ow-wardly^^gh 

objecdve is «, , or c„e 14 to, n.ay be p^-,ed. I^e 

-denying layer or layers of d-H^Tr;": *^ »^ *e 

-^-.^randawayi^to^psbee.:::::;*^- ""^^ ^" -Z- 

aWiten, core 14 „av be an T v * ^''e' "y- 

2, to absoiten, co„ ,4 bas a body"^ ^ " ^= ^ " «0S. I 

edges. 7^ ab^rben, core H Z!^ 'f™"' '""^ -'^e edges, 

^ -ecungula,, oval hourg J """'^ ' of si.s ^ 

'■■^^^^^ .a-eHa. co^^ont^ttCir ' '•^^ »^ 

- -"-"Wve wood pulp ^ich is geneialr^r""" "^es sncb 

ab^orben. n^als include ceped c!,,u,rs. T ^""^ 

ck-ically sriflined, n,od.„ed or c.»r,i^^ru':f ^b '"'^"^ 

poly.* fit.,,; pea, ™oss; W i.c,„di„tlt 1 '"^ -"•P^^ 

^nge, sup^nbsorben, gedaILT ^""^^ 

■naterialsto,areflusl,able. ' """^ *« ""^t^t core consis, of 

The configuraaon and conMnraion of to »h„^ 

--oore.yb,vevar.nge.i.r.„es:::rras:Cir^^^^^^ 
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"""^"^^ or ovemigh, „^ki„s -i"!- 

-J^rs^rr— ^^^^^ 

4.589,876 (odgW p,,..,^™^ ,9^1 "'^ No. B, 

No. 5.569.23, fe„e. 0« 2 ' ' f' '""'^ " 

Apr. .5. ,997 „ Ba„„», US. Pa.. 1 4^50 2« : ! ''"^ ^•««'«» '-"^ 

A'™.«.ye,.,.o„ Ma, 30 , 98, 1e ' No. 4.834,735 

W of ea^h of a„« .oc^eoB u i^^^JJ^. , " 
Tie bac^« ,3 a„, -ft-e. 

)om=d a„, ,„ a«.m ? " a-e ,«fe,ably 

«» «t. For «o»„p,^ . , , ■ <"»• =h<»") such as tass well known in 

— »cb o.„ b, a ^f.™ co^- ~ t^I^r ^ -"^ - abso^. 

"y anay of s.pa„,„ of JT ' or 

« ^ » ^ 

d«,-g„a«„„„L.,258.a^byPW,a„fMiJ^pot"r 

'^•'•^"•"ea.swnip^.^,^ '3^^' d«,8,a.o.H.203,. 
as disclosed h US. Pat No. 4,573.986 T"" ■•«wo*o,fl,a„„, of adhesive 

Of Which is i^co^.^ ;,l;rc t disciosure 

Pa»«n»d„.„™H<of(ila„,e„„^^^ ^ "^""^ of a„ open 

pa-, such as i„„s«ed by ^^TS^Z , ' -^^^ ^-o a spL, 

^. aod U^. Pa,. No. 4.84,;66ts': ^ ''"■'^ ^ ^^'^ « '^-v™^ 
Of pa.«s a„ inco^^ ^J^^ " ^^'^ 27, ,9,9. disc,osu,es of 

-ay co^prtse hea, bonds, p,«su„ bondH,^*":" *'"™"'"^' 

' '^'^ <^™io mechanical bonds or a„y 
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Hie tocksheet 13 b i„pe„i„„, „ |. 
nanufaorured fro^ , ^ J^"" «i/or p„ 

^= ,3 oomp„JTZ!n '"'"'"^'""'»''""^— 

■".0. Funher, »,e baoksh«, ,3 ^Tv '*°'« ««" P O 

means (no, .h„™, „.„.,„„^ ,^ " P'*- any supp„„ .^,„.„, 

n."^ a porton or all of U„ „ I*! " *« PO-tion of ft. pan,, 

« a.h«,v.. a....v. r; „t°' T " ' ^ 

-^-^ve h..i. ...^ p«.». j«„n^ t:: - ^ ^ 

"""""^ H. B. Fuller Company of s. pl m '^'^^ "« 
Suittbl. «ll,«iv. fas,..., ^ ato dJL.W ,„ „ ; r"*- "^^ '^'^ 

«'-..iner27inord..ok.^fte.dhXZrr° " ^""'^-'"^ -i* a ^novabil 
*e cro.. por,,™ ^ '^ 2'°' on, or ad.^, .o . .r^ ^ ^„ 

-e- for snc pn^ ^ m>^LT 1 T ' ""^ 

-uoMo. si,o,.p., .,r:an:::r:r~^ 

The sanitao' napkin 10 of the present in...f Cowon of Menasha, Wl. 

-of^|el,a,,.d>J:™:;^;-----^.apkln.as™„„^,, 
%s2.a,.c»„^, J^^^'^^".«»s.d.edseofd,eab,„H«n.o„„. 
naps ar. dispo^ ed^tme ! 3 " » 

elp ser.. „ preven, soiling of ^ 
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panties by menstrual fluid nrefpr^^KK, w r • 

«Pa™» d«e„, arched ,. a. r,i„7l , T "'P' ^ • 

topslKet and l«cksh„, (i, . ° " ""Pris^ extension of the 

W47t e„U,,ed -Shaped Sanita^aprwil pr ™ "-S- 

20. 1986. The dbcl„s„„ of each of tf^ T ° ' ^"-8 °" ^ay 

POs.o„ed he^ee. ,he .op.ee. HT^ZZt: ,7 T ^ ^ 
•«n.e sev^a, i^, ^ 11.= a=<|„,„u„„ „ ^ 

«.re. There a„ ,eve„l reasons why 1 Z, J t *» 
P^v.., a .ore even d,s..h.„ ■-Po-.. .•ncMh, 

.K.n«ove„ or „„ven weto of ™tt«fc ,1 "lattrials tacUing 

P«<.«*y.ene; ^ JudC^^f^ jri"'^' " 

ac^Won l>yera„da.opshe«a,eno.^^hrr.^,* °' ^"^ -P^- " 

.7. ,99, in U,e ,rclT. '"^ «W 

l.e»by inco,o™»d herein by „ferenc ',1 „ ^ f "fe^-ces are 

be joined wid, a» topshee. by «,y of ft. J """o"™™. *e ac,«„„ „ay 

p«f.-,yby^io.^„dsa.,- ritrriT 

'V. W^tiBMlP^ '^'""'-■"-=~--Cree.pp,iea,o„. 

Witt regard «, paper .iss,«, U,. 
mvenson can be used in any n™, of fene 

P-. -.venHon ean be "LZJ^ZL^Z!'"'^"'' "^-^'-'^''^ 

ftei^fron, can be of a sing,e-p,y „r , ''^"^ ""I"' 

.^™.gh.ofbe.eenabo„.VoX2:^^:~"-^---P''<^".bas 

-M.rep.erab,y,.eba.i..ig...r:.ti:rrj:^^^^^^^^^ 
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about 0.3 g/cni3 i 

Ascribes how fb, J . ' ^<'*°'P"'skietal)i...„j 

"con,„«..db,„f^„ *„„^ Of , „,^J"7^ 

to the paper are on , . ^ "^'^'se specified, aii = *>"rea and is 

I'-fcr are on a drv bacJc \ -n. . f^^'uca, ail amount's anw l 

Of paper ^ "»n^«em^.„.is«, „, ~ 

example. ,•„ US. Pat^S ^S;^ '"^ '-'"™ ^ ' -Taret' f 

F'brous structures formed with the . 



ifte fibrous structures are aZT^ 

liim,d,lyBSO%i 10% Bolhtk,- '3 F i 4 -F C22.8-C + 22-Cl ... 

«v= in. (a^u, 2.5 J^.^ "T""'^-' — .^il^^ p^oted 

d^2T «.«rr°,d ": ' 

(rr,% °'^°"°"*«>««ofthei;h„., '"■ ''""'"'ton is parallel ,„ 

l^Z"""' - c„t c t ~-. » - n-ach Jd J: 

r*"' d,,ec„„ of „a„„a^„ „ *« *« 5 „. d™,^,.„„ p^^^ 

;:r"""^'"-"'"--irCof^^ 

Tl>e MD and CD wet tencu ^ "® ^ Paper-making. 

°"- tensile strength 
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an-use or Disposal) is the arithmetic average of ,u 

strips. ^^^"^^ strength measured on at least eight 

^g^IM ^t Tensile 5;t».n^ K 

fluids. °'^"'°"P°»™ta"a„icI. for aborting 

''■ "'f •^■m;i|f f;i|i 

2- Representat.»^ ^TTimpIr , 

EXAMPT F 1 

•no example illusmiK the prepa^i™ „f , , 
»«p.si.io„for.teflb„„„^,„^ ' ; ™ °f " l^^AA I""™" ""fi-l in the bind., 

l.y<ln,lysfc of app™xr„a«=ly 99-/.. ' ' "^A ha. a degree of 

2.0 gnuM of polyvinyl alcohol (cataloB (K o- 

"^tfy) a« added B 100 g™„ °f >9« ««l S6 Kg/m„l, 

ofcon«n«^„,S04pJilI^,tir^ ! -I'd, and , drop 

■ensile strengU, of 33 gto2 ^ ^ , , ,. P'P" '"'"■S > ^is weigh, ami „« 

— weigh, a^o™. of polZ":,^:::'^ T ""^^ ' ^"'^ 
Pnper. la-use and ii^, ^ ,_.„„ , °" "« ™* «f -he dn- 

untreated 

~y. ■"*isexa.p,e,.e3.r:p^:.::r"d"" 

mponent of the bmder composidoo is introdaeed via the 
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5% sodium sulfate solution reauirerf hv th» : 

during ™„f.^. ^ J o°Ztot, ™" '^^'^ 

PWVicle a fiW ^arnmc of ft. ■ '^'^ compona,, of fte binder, to 

or „o, a si:2!:~r" t ^"^'-^ °f ^^''-^ 

will be tested ^cording to the T«t M^. ■ "^-Wtag claims, the stn,ctn„ 

any ^ is ptesen. in fte struct^ 1^^,?::"" " ^ (i.e., if 

wet tensile strengths). "-'■■»<»•» "moved prior u> nteasnring in-use or disposal 

EXAMPLF^ 

— ^-^ - 

hj^oiysisofapptoxitnatelX^r """^^ 

Northern Softwood Kraft r^JQl<r^ u i ^ 
WeyeHtanser, ,„e, Pedem, ^ WA, " ^ '■™>i«® «^ <^o. 

Fouririnier win, using a deekle box it 1 " <» » 

-d.«.ba.^ic;'::air:i:orrr- 

Products, Inc., Alientown, PA) ate added to 490rdl! ^ ' 

andheatedgraduallyw,thstirtngto95.clTH T '<"'»™I-'-*» 
- H,SO, is nsed to ,H„g fte^^ o ZO CT/Irtr i^ ' 
chemical) a„ added. Tie beaker is covered andl 

T>c PH is adjns^d to 7.0 - 7.5 Z^H^ "T" ""^ """^ " 
I^to. NMR results indicate dtat ftT d , °" ' ^S-O^. 

»»pl. is dried In a convection oven at 60^ tol t 
i. «%, based o. the weight of thel »„tZ^ 
-d < . ^m, respective* A^ ^ft 

ta^-ucedtofteSbrousstn^*,^'" " i= 

m-use test nteftod pr^T ™ *' -"»'°" '^"^■«d by 



EXAMPT.F ^ 
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p.»»«re and pl.«d in a 70»C oil hath Aft., """" "Son 

(motecular weigh, ,g „ ,4 000> a7 7 ^ "'"^'^ ""S^ 

s«.=«». comprising po^^,^^' . ""^"^ '"^"■8. A fiW 

acco^ce with .h. p„o^„„ Icnh^t rJ!, T T"'""" '"^^^^ 
■«.proprylaco.]ami<le)(|.o./,byweiEhein„„„ ^ solution of polj^U- 

(10 mL, onto . ,2 i„. hy ,2 i„ nT>,lZ ' ' o"^-^' " ^P™)'-' 

a.-, sointion of .odi„ .n .o^^l^'" '""^ > "-'M 

^-.han ,OOg,i„.andadi.,.a, ..„rrf .Lt:;^'' 

EXAMPLE4 

Preparation nf Prf|../T.T • ■ . . 

The example illustrates the Dreoaration «f , 

^ in hind„c„n,p„.ti„„T:^:;^:::'~^ 

".n.ol.sX t-butyiacia^ide (0.4.6 g 37„lT.,»"'"'^''''''°'^'™* '"'^ "i' ' 
(20 ntL, Aft., ^eliution ia H " ° " - 

*--P»..,.a.a„ cyciea. At the ejd J I TT"!' '''"^ ' "'"""'^ — - 

P««™andpl.«dina60-Coilhath Aft» ""■"'"""""""""""^'PosWvea.gon 
kom. it is cooled and the contents o/the ^ ' " 16 

«off I2.000to 14,000). Afte,dUlyzi„gatC:::X"f'''^';'«^<-'-'--i*. 
Poly(N.isop,„y,ac,y,a„,id.^h„^ ' f T' "^"^ 
A .h^ns st^ch.^ eon,pHsing ^7^1'°^ " ' ^ ""^ ""^ 
-position iap^ in ac^LirZlr^^'^'T'-^^'^'™*' ""'^ 

has an ^nse wet tensile of tnTj ''^'^ 
fin. ^ "^""'^'■"•'ind a disposal temile of less than 30 
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EXAMPT .R <; 

«m?»«mc for 16 hom. i, ^, . Tu ™'">aining rte ,«Ktion at this 

preparation. Consequently the r^ci*- u . . ^ ''"""S handsheet 

greaterthan ' 00 g/m. and a disposal tensile of less than 30 g/in. 
Comparafivff Fvomplr^ 

COMPARATfyPEXAMPTP A 
.(PVAB from partially hyH^^i^ ^j pypH) 

..d held f„, 20 ™„„,.3 11^^ aod l.ea»d gnadually ^ 

-cu minutes, j he solutjon was coo ed anH i w u c^^ 

2.0. (App«ly I.65.Lbutanal(as recei^dt„^l^^^^^ 

beaker was covered and the n..vt, ''''""^'^ "^^^'^ ""^^ 

CO ered and the n„xture was ^ed for 22 hours at 2,-2300. Il,e solution had a 
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cloud point lower than ambient temDeratiir^ tk^ i 
« w.,gh>. n,, amouM of po|y„,„ ^ ^ ,3.^. 

un^^d paper. »dd„p„s=, ».i,es^46 g,i„. „a 8 g/i... ^ee.v„t ^ 

COMPAB^-pvEEXAMPT Pg D THRnTir .n p 
Nort,^ Scftwood Kraft Mp p„iH.®, fibe. „.„ di^pe^d i„ a.d 

collecud o„ a Fo.dri„i=, ^i„g , d.W. box. r^rs „.„ d ejered and drW ^ 
re»l.,ng paper handsh.=« had g«d uni,o™i,y and a basis „ei^, of 37 .11^^^, 
^ aacHbed . Tables 1 and 2 be,ow ^ ob.„ed aon, ^ ^^"^ 

n..de pai^r. He aanpte dned u> consttn, weigh, a, 60=C in a cnvaaion ov«, Tie 
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CJearly. these polyrae,3 do not provide the combined in-use and disposal tensiles that 
areobtaaned withthefibrousstructuresofthepresentinvention • 

describerr °' ^^^^ '"-^^ed and 

de^r^d. ,t would be obvious to those skilled in the a. that various other changes and 
™od.ficat.ons can be made without departing fro. the spirit and scope of the invention. ,t is 

l^Zr rT^' in the appended claims all such changes and modifications that are 
wjthin the scope of this invention. 
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2. Th. n„sh=l„. fibro-s «n,cn„ of data , cha„c»ri^ to u«, . 



in. 



an in- 



3. ""^^ fl^shable fibrous structure of Claim I or rio- ou 

4. r^n.s>^,.m^ss^^c^ , -P-g fibers.. 

5. The flushable fibrous stnictiirp of ru- ^ ^ 

6. The flushable fibrous structure nf rio;«, >f ^, • 



H-fcH3-CH5h(cH,-CH^H 



C=0 A— n 
R— N 



characterized in that 

(a) xis>l; 

(b) y is > 0; 



(d) wheny is^ 1, 



(0 R3 is -N(R4xr5), where r4 and r5 
C6 alkyl, and aryl; or 



are independently selected from hydrogen,.Ci- 
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(ii) R3 is -0-(-CH2-VN(R6)(r7), ^^ere z is frcn, 2 to 4 and r6 and r7 
independently selected from hydrogen. Cj-Cg alkyl, and aryl. 



are 



7. A flmhable (ib„,us compming fibers, a salt and . polymar which la U.. 

condenaaUon p™duc> derived ta, reacting p„,^i„„ ^ ^ ^ ^^^^^ ^ 

unsubstituted Ci-Cb aldehydes. 



unsubstituted Cj-Cg aldehydes. 

8. The flushable fibrous structu« of Clain, 7 characterized in that the polyvinyl alcohol 
reacted to for™ the polymer has a degree of hydrolysis prior to condensation of at least 95% 
preferably at .east 9S%., and characterized in that the polymer is derived from the condensation of 
at least 80/0. preferably from 10% to 16./o.ofthehydroxyigroupsofthe starting pol^^^^^ 

9. A flushable fib„>us structure comprising fibers, a sal, and a polymer which has a 
structure according to formula (1) 

H-(-CH2— ChUcHj-ChA-H 

I /X\ I /y 

I 2 



a) 



characterized in that 

(a) xis>l; 

(b) y is ^ 0; 

(c) Rl and r2 are independently selected from hydrogen and Cj-Cj alkyl; and 

(d) wheny is > 1, 

(0 R3 is -N(R4xr5). ^here r4 and r5 ar. independently selected from hydrogen. C,- 

^6 alkyl, and aryl; or 

(ii) R3 is -a(-CH2-),-N(R6xR7), ,here z is from 2 to 4 and r6 and r7 
independently selected from hydrogen, Cj-Cg alkyl, and aiyl. 



are 
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10. 



The flushable fibrous structure of Claim 9 characterized in that y is 0; r1 is hydrogen 



or 



C1-C3 alkyi; and r2 is C]-C3 alkyl. 



or 



11. The flushable fibrous structure of Claim 9 characterized in that y is > 1 and 

(a) r3 is -N(r4)(r5) ^^ere r4 is hydrogen or C,-C4 alkyl and r5 is C,-C4 alkyl; , 

(b) r3 is -0-(-CH2-),-N(R6)(r7) ^here z is 2 or 3. r6 is hydK>gen or C,-C3 alkyl and 
R7isCj-C3 alkyl. 

12. A disposable absorbent article comprising: 

A. a liquid pervious topsheet; 

B. a liquid impervious backsheet; and 

C. an absorbent core positioned between the topsheet and the backsheet; 
characterized in that the topsheet comprises the flushable fibrous structure of any 
of Claims 1-11. 

13. A method of making a flushable fibrous structure having an in-use wet tensile strength 
of at least 100 g/in. and a disposal wet tensile strength of not more than 30 g/in.. the method 
comprising the steps of: 

(a) providing (i) fibers and (ii) a first solution comprising a polymer which has a 
structure according to formula (I) 

H-fcHa-CH^CH^-CH^H 

c=o i^o 

1' 



(I) 



characterized in that 

(a) xis>l; 

(b) y is > 0; 



(c) Rl and r2 are independently selected from hydrogen and Ci-Cg alkyl; and 

(d) wheny is> 1, 
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(i) R3 is -N(r4)(r5), where r4 and r5 are independently selected from 
hydrogen, Cj-Cg alkyl and aryl; or 

(ii) r3 is -0-(-CH2-)z-N(R6xr7), where z is from 2 to 4 and r6 and r7 are 
independently selected from hydrogen, Ci-Cg alkyl and aryl; and 

(b) contacting the fibers with the first solution; 

(c) substantially removing the liquid medium from the fibers to provide a 
fiber/pol3TOer mixture; and 

(d) contacting the fiber/polymer mixture with a second solution comprising a salt. 
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Fig. 2 
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